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ABSTRACT

The aim of this study was to produce Persian shallot essential oil nano-emulsion
containing omega-3 fatty acids by spontaneous emulsification method and obtain the
optimum conditions by head space-solid phase microextraction/gas chromatography (HS-
SPME/GC) technique and polyaniline (PANI) nano fiber. The effects of four factors
including omega 3 percent, surfactant type (TWEEN 20, 80 and caseinate sodium),
surfactant-to-oil ratio (SOR 10-300%), and storage time on the encapsulation efficiency
and chromatographic characteristics (including total peak area and total peak height) were
studied. The Central Composite Design (CCD) was used to design 32 experiments. The
effects of factors was considered on the emulsion, and P-value of <0.05 statistically
significant. Desirability function (D) was used for determination of optimum conditions.
Results showed that all four factors affected GC chromatogram characteristics, essential
oil release and encapsulation efficiency. According to the results at the optimum
conditions, the emulsion has the maximum amount of encapsulation and the best release
power: Omega 3(75%), Storage Time (57 days), SOR (238%) and Surfactant type (T20).
Values of dependent variables at the optimum conditions were obtained: total peak area
(534.9), total peak height (15) and encapsulation efficiency (78.3 %).

Keywords: Emulsion, Omega 3 fatty acids, spontaneous emulsification, Persian shallot,
encapsulation, Nano-polyaniline, Head space- Gas chromatography
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